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foil began to glow, the passage of the electricity through, the
gas was re-established.

This is one among the many instances we shall meet with in
this chapter of the difficulty which electricity has in passing
from a gas to a cold metal.

Electric Properties of Flames.

38.] The case in which the passage of electricity through hot
gases has been most studied is that of flames ; here the con-
ditions are far from simple, and the results that have been
obtained are too numerous and intricate for us to do more than
mention their main features. A full account of the experiments
which have been made on this subject will be found in Wiede-
mann's Lehre von der JElektricitdt, vol. 45 B *.

A flame such as the oxy-hydrogen flame conducts electricity,
the hotter parts conducting better than the colder: the con-
ductivity of the flame is improved by putting volatile salts
into it, and the increase in the conductivity is greater when the
salts are placed near the negative electrode than when they
are placed near the positive f.

The conduction through the flame exhibits polar properties, for
if the electrodes are of different sizes the flame conducts better
when the larger electrode is negative than when it is positive.

If wires made of different metals are connected together
and clipped into the flame,, there will be an electromotive force
round the circuit formed by the flame and the wire; the
flame apparently behaving in much the same way as the acid
in a one-fluid battery; the electromotive force in some cases
amounts to between three and four volts.

A current can also be obtained through a bent piece of wire
if the ends of the wire are placed in different parts of the flame.

Escape of Electricity from a Conductor at Low Potential
swrrownded by Cold Gas.

39.] Though it seems to be a well-established fact that a
conductor at a low potential, surrounded by cold air, may retain
its charge for an indefinitely long time, recent researches have

* See also Giese, Wied. Ann. 38, p. 403, 1889.

*h For an investigation on the effect of putting volatile salts in fliames published
subsequently to Wiedemann's work, see Arrhenius (Wied. Ann. 42, p. 18, 1891). between the electrodes
